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Abstract 
Time error is a reality in the majority of projects. This paper presents empirical research which investigates the 
influence of time error during project life cycle. Data were collected using interviews with project managers and 
analyzed using content analysis. The findings explore the causes of time error in projects in Yanbu, Saudi Arabia. This 
study gives an introductory insight into the influence of time error. It finds that time error affects the triple constraints of 
project management. 
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1. Introduction 
Saudi Arabia is one of the richest countries in the Gulf Cooperation Council (GCC). It has invested a lot of money in 
projects in Yanbu, which is an industrial city and a petroleum shipping site by the Red Sea. Most of these projects have 
overrun in terms of timescale. This paper is exploratory and qualitative in nature, and the case study data were collected 
through interviews. The aim of the study is to provide an overall perspective on the impact of time error on projects by 
exploring the following question: 
 What is the influence of time error on projects?  
According to Altahtooh and Emsley (2014), time error can happen throughout the project execution phase. In order to 
answer the above question, the researcher gathered data from interviews. Then, a content analysis was used to analyze 
the data from 13 project managers.  
The next section of the paper gives an overview of project life cycle and time management. Following this, the research 
method is described, and then the results are discussed. Finally, the findings are summarized. 
2. Literature Review 
It is not easy to conduct a literature review of time error because it is still a new concept in the project management field. 
However, time error can occur during project life cycle and time management. 
2.1 Project Life Cycle 
One of the most important elements of project life cycle is time. Thus, the definition of „project‟ is mainly centered 
around time. According to PMBOK® Guide (Project Management Institute, 2008), a project is “a temporary endeavor 
undertaken to create a unique product, service or result” (p.5). “Temporary” means a project has a definite beginning 
and a definite end. Project life is constrained by “a fixed schedule” (Ramakrishnan, 2009). Regarding construction, 
project life cycle means “the period spanning from project formulation to construction completion” (Gransberg, 1999, 
p.9). In project management, it is defined as a collection of project phases (Project Management Institute, 2008). There 
are four phases of project life cycle: 
1. initiating 
2. planning 
3. executing 
4. closing 
According to Boyde (2015), there are two standard project life cycles: 
 Linear/Waterfall Model (Figure 1) 
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Figure 1. Waterfall Model (Source: Boyde, 2015) 
 
 
 
 
 
 
 
 
 
 
Figure 2. Agile Modelling (Source: Boyde, 2015) 
The Waterfall Model is a linear process that moves from one phase to the next while Agile Modelling is an iterative 
process. Simply, a project life cycle is described as project phases relative to time. Thus, time management is required 
in project management.  
2.2 Time Management 
The guide of PMBOK has a chapter about time management which is related to: 
 Defining the activities 
 Sequencing the activities 
 Estimating the activities resources 
 Estimating the duration of the activities 
 Developing the schedule 
 Controlling the schedule 
The above six elements are related to “Activities Chain Management” or “Activities Management”, but it is named 
“Time Management”. This indicates the importance of time in project life cycle. Time is the first element of the triple 
constraints, so time management is not easy for the project team, and indeed it is a very challenging task. Altahtooh and 
Emsley (2014) introduce some terms that are related to time management: 
 Accepted Time Project Delay 
 Accepted Time Project Advance 
 Time Error Project Correction 
 Authorized Project Duration 
 Actual Project Duration 
Time error is the difference between the actual project duration and the authorized project duration. This term is 
recently developed by Altahtooh and Emsley to determine the outcomes of a project. 
3. Method 
The aim of interviewing project managers was to collect rich qualitative data about the influence of time error on 
projects. The interviews were conducted with 13 project managers in Yanbu, Saudi Arabia. In this qualitative case study, 
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data were collected through structured interviews. A pilot study was done to test the reliability of the interview 
questions and the feasibility of the case study. The goal of conducting the pilot study was to improve the questions so 
that they were clear and concise. None of the interview questions required the disclosure of confidential information. 
The project managers were interviewed for between 50 and 60 minutes between 7th July and 12th August 2015. The 
interviews were carried out in their offices. To overcome any form of constraints in this case study, each participant was 
asked the same questions. With the prior consent of the interviewee, the structured interviews were recorded and 
transcribed. The Arabic interviews were transcribed and translated into English.  
Thus, the outcomes of these interviews examined using as content analysis and presented in the form of themes by 
identifying the most frequent responses and analyzing narrative data to explore the influence of time error on projects as 
described below. 
4. Results 
Content analysis is used for exploratory and explanatory research; however, it is most often used in descriptive research 
(Neuman, 1997). Qualitative content analysis is defined as “the systematic and objective procedure used to identify and 
analyze significant written, verbal or visual data in order to tabulate, classify, summarize and compare the contents” 
(Seamen, 1987). The transcripts were analyzed using content analysis to answer the research question. The design of the 
data analysis process is as follows: a) analysis, b) interpretation, c) synthesis, d) documentation (Ptacek, 2009). 
Read transcripts and 
develop initial codes
Classify all codes and define 
themes
Organize themes
Review codes
Develop meaningful themes 
and sub-themes
Interpret responses and 
develop a synthesis 
Develop interrelated 
interpretations within 
themes and develop report 
format 
Document
-ation
Interpreta
-tion
Analysis
Synthesis
Write detailed reports
Develop conclusion and 
recommendations
 
Figure 3. Data Analysis Process (Adapted from: Ptacek, 2009) 
4.1 Profile of Project Managers 
In terms of nationality, four of the project managers were Saudi while nine were non-Saudi. As seen in Table 1, eight of 
the interviewees were in their forties while five were in their thirties. Eleven of the participants in the interview sample 
had completed a bachelor‟s degree, while two had completed a master‟s degree. In terms of industrial field, four of the 
participants were from the construction field, three were from the petrochemical field, three were from government, two 
were from the IT industrial field and one was from the telecommunication field. Two of the project managers had more 
than 10 years‟ experience in supervising projects, eight had between 5 and 10 years‟ experience and three had less than 
5 years‟ experience. The range of the number of projects that the interviewees had been involved in as a project manager 
was between one and six. 
Table 1. Project Managers‟ Profiles 
 
Project 
Manager 
 
Nationality 
 
Age 
 
Education 
Level 
 
Industrial Field 
Number of Years‟ 
Experience in the Field 
 
Number of Projects 
as PM 
PM01 Non-Saudi 47 Bachelor Construction (C) 11 5 
PM02 Non-Saudi 42 Master Petrochemical (P) 8 4 
PM03 Saudi 40 Bachelor Petrochemical (P) 8 3 
PM04 Non-Saudi 38 Bachelor Construction (C) 4 2 
PM05 Non-Saudi 44 Bachelor Construction (C) 8 3 
PM06 Non-Saudi 39 Bachelor Telecommunication (T) 7 4 
PM07 Non-Saudi 48 Bachelor Petrochemical (P) 13 6 
PM08 Saudi 35 Bachelor IT (IT) 4 2 
PM09 Saudi 31 Bachelor Government (G) 3 1 
PM10 Saudi 40 Master Government (G) 8 4 
PM11 Non-Saudi 43 Bachelor Construction (C) 9 4 
PM12 Non-Saudi 38 Bachelor IT (IT) 5 2 
PM13 Non-Saudi 49 Bachelor Construction (C) 9 4 
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4.2 Time Error in Project Management 
In this section of the analysis, the interview questions were asked in order to explore time error in projects from the 
perspective of project managers, focusing on the following aspects:  
 definition of time error in project management  
 causes of time error in project management  
 influence of time error on projects 
The next section shows the responses of participants to all of the above elements regarding time error. 
4.2.1 Definition of Time Error 
This study seeks to introduce a practical definition of time error in project management. The researcher asked the 
participants – as the first question of the interview – the following: What is time error in project management?  
The aim of the above question is to understand the nature of time error according to the explanations given by the 
project managers. The following answers show their understanding in different ways about time error in project 
management. 
Nine project managers believe that time error leads to a project delay, as shown in the following answers: 
“I’m not familiar with this term [time error] but I think it is a type of delay” PM03. 
“Let me say this time error is definitely real in projects, and it is somehow related to delay” PM09. 
“It [time error] is a delay time that can happen during a project life cycle” PM01. 
“It’s an interesting question; let me say that the sum of time errors during a project life cycle leads to a delay in project 
management” PM10. 
“I don’t use this term [time error] very often. For me it [time error] means a delay in project schedules” PM11. 
“I believe that time error is a delay in project completion time” PM07. 
“I think any delay in project work can be defined as time error in project management” PM13. 
“Time error is a delay in project delivery” PM04. 
“I think any mistake in project schedule means delay or time error” PM05. 
According to the above answers, this group of project managers has a general view about time error in project 
management which is related to delay time in project completion. They represent about 69.2% of the interview sample 
in Yanbu, Saudi Arabia. Delay is the keyword which is used to define time error in project management by these project 
managers.  
Four project managers think that time error is an uncertainty that may contribute to project schedule problems, as shown 
in the following responses: 
“I think time error is an uncertainty factor which cannot be estimated due to many reasons” PM02. 
“I think no one can give an accurate definition for time error in project management, but it [time error] can occur if 
there is an uncertainty during the decision-making process” PM06. 
“I can define time error as an issue of uncertainty in project time management” PM12. 
“Time error is a result of trying to eliminate or reduce an uncertainty in project planning” PM08. 
Regarding the above responses, this group of project managers links time error with uncertainty in project management. 
They represent about 30.8% of the interview sample. Uncertainty is the primary factor in defining time error according 
to this group. In this section, a common definition of time error is introduced by project managers. The next section 
presents the causes of time error in project management. 
4.2.2 Causes of Time Error in Project Management 
It is important to identify the causes of time error before discovering its influence on projects. The next interview 
question for the project managers was: What are the causes of time error in project management?  
The answers were analyzed to explore the causes of time error. The replies can be classified into two categories: 1) time 
error due to managerial factors and 2) time error due to technical factors. 
Table 2 summarizes the causes of time error identified by the project managers in Yanbu, Saudi Arabia. 
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Table 2. Causes of Time Errors 
No Causes of Time Error Managerial Technical Industrial Field 
1 Lowest bid wins ●  (G), (C) 
2 Changes in orders ●  (C), (IT) 
3 Poor communication ●  (IT), (G), (C), (P) 
4 Turnover ●  (IT), (G) 
5 Shortage of labor ●  (C), (P) 
6 New technology  ● (P), (IT) 
7 Poor leadership ●  (C), (G), (P), (IT) 
8 Conflict and friction between client and contractor ●  (C), (P) 
9 Late payments to contractors ●  (G), (C) 
10 Poor design  ● (C), (G), (P), (IT)  
11 Unrealistic time schedules  ● (C), (P), (IT), (G) 
12 Litigation issues ●  (C), (G) 
13 Misunderstanding end-user requirements ●  (IT) 
14 Wrong testing tools  ● (P), (IT) 
15 Bad coding practices  ● (IT) 
As shown in Table 2, ten causes of time error in project management are managerial factors and five are technical 
factors. In this case study, four causes of time error (poor communication, poor leadership, poor design and unrealistic 
time schedules) occur in all industrial fields (C, G, P, IT). Two causes (misunderstanding end-user requirements and bad 
coding practices) are limited to the IT industry. Thus, identifying the causes of time error can help project managers to 
take precautions against them. The next section presents the influence of time error on projects. 
4.2.3 The Influence of Time Error 
In the above section, the causes of time error in project management are identified by 13 project managers in Yanbu, 
Saudi Arabia. The third interview question for the participants was: What is the greatest effect of time error on projects? 
The aim of the above question is to determine the influence of time error on projects. In exploring the influence of time 
error, the answers of project managers focus on the following elements:  
 schedule 
 cost 
 scope 
These elements are the triple constraints of project management. The following replies show how time error can directly 
affect project schedule: 
“I think that the greatest effect of time error on a project is the scheduled shift start time and end time of activities” 
PM08. 
“If time error happens in project execution, this means a scheduled delivery time will be late” PM02.   
“The effect of time error on the project includes time and cost overrun” PM12.   
“Let me say that time error associated with poor time management leads to many schedule issues in the project” PM06.   
“At all times the suppliers are responsible for providing raw materials on time, but in many cases they fail, and as a 
project manager, this case is an example of time error” PM03. 
“I think that time error can happen because of unimportant meetings, and of course, those meetings may lead to 
schedule problems” PM05.   
“The margin of time error varies from case to case in the project, but the sum of cases can affect project schedule based 
on the size of margin” PM01. 
“I think that one time error after another during the project’s life can have a negative effect on time management” 
PM07. 
The following responses show how time error can affect project cost: 
“So more time errors mean more faults in budget estimate” PM04.   
“Also, I think that time error is costly for any project” PM10.   
“The effect of time error on the project includes time and cost overrun” PM12. 
“Sometimes a project manager does not care so much about time error, but project cost will need to be estimated again” 
PM09. 
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According to the above responses, time error has a clear effect on: i) project schedule and ii) project cost. However, it 
has a clearer effect on schedule. Only one of the project managers mentioned the effect of time error on project scope. 
The following response shows how time error can affect project scope: 
“From my experience, any error of time causes a pressure on everyone and everything to do with the project, so in many 
cases project scope is affected by this time error” PM13. 
The next section presents the discussion and conclusions. 
5. Discussion and Conclusions 
This study aims to investigate the influence of time error on projects in Yanbu, Saudi Arabia, as a case study. It makes a 
valuable contribution to the literature on time error in project management research. Indeed, this paper is the first 
attempt to empirically examine the influence of time error on project. Based on the definitions given by the project 
managers in section 3.2.1, time error is a new term in the project management field. The majority of project managers in 
the sample think that time error in project management is a cause that leads to delay while some think that it is a result 
due to an uncertainty. The next figure show the relationship of three terms: time error, delay and uncertainty. 
Uncertainty
Time Error
Delay
 
Figure 4. Definition of Time Error 
As shown in Figure 4, it is clear that time error is not totally delay or uncertainty. Time error occurs after uncertainty 
and before delay. Thus, the justification of this definition is that when uncertainty leads to errors during project life 
cycle, time error occurs. However, this time error will be involved in two scenarios: a) undelayed project delivery when 
time error is solved and b) delayed project delivery when time error is unsolved. Also, uncertainty does not lead directly 
to delay.  
The causes of time error are classified as follows: 
a)  managerial causes: 
 lowest bid wins  
 changes in orders  
 poor communication  
 turnover  
 shortage of labor  
 poor leadership 
 conflict and friction between client and contractor  
 late payments to contractors  
 litigation issues  
 misunderstanding end-user requirements 
b) technical causes: 
 new technology 
 poor design 
 unrealistic time schedules 
 wrong testing tools 
 bad coding practices 
The influence of time error on projects can affect the following elements: 
 schedule 
 cost 
 scope 
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This paper adds more knowledge to the understanding of time error. No prior study has been undertaken on the effect of 
time error. Thus, in determining the effect of time error in project management in Yanbu, Saudi Arabia, this is an 
original study. It is very important that more research about time error in project management is carried out. It is 
significant to note that time error is a new concept in the field of project management. The limitation of this study is that 
the sample of project managers is small, but it presents an introduction so that academics can do further research on 
time error in project management. 
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